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DETECTION OF NICOTINE, NICOTINE-l'-N-OXIDE AND COTININE IN MATERNAL 
AND FOETAL BODY FLUIDS 

Biol Oxid Nitro 0(0): 353-361j 1978 

HIBBERD, AR/ OCONNOR, V, GORROD, JW/ DAMANL LA, STOTEN, A, 

KLEIN, AE, BECKETT, AH 

Purpose : This study investigated the distribution of nicotine and 

ITS METABOLITES IN THE FLUIDS OF SMOKING PREGNANT WOMEN (PRE~ AND 

postpartum) and their infants, To determine the effects of 

PREGNANCY ON THE METABOLISM OF NICOTINE AND ON THE CONCENTRATIONS 
OF NICOTINE METABOLITES IN BODY FLUIDS, BASELINE VALUES OF THE 
COTININE-NICOTINE-l'-N-OXIDE RATIOS WERE ASSESSED IN URINE AND 
VENOUS BLOOD SAMPLES OF NONPREGNANT SMOKERS AND IN PREGNANT SMOKERS 
THROUGHOUT PREGNANCY. 

IN ADDITION, THE DISTRIBUTION OF NICOTINE AND ITS METABOLITES IN 
THE BODY FLUIDS OF PREGNANT MICE AND THEIR FETUSES, 1 HR AFTER 
MATERNAL NICOTINE ADMINISTRATION, WAS INVESTIGATED, 

Methods : Nicotine, nicotine-I'-N-oxide, and cotinine levels were 
MEASURED IN SAMPLES OF NEONATAL URINE (14), MATERNAL VENOUS BLOOD (7), 
CORD BLOOD (11), AMNIOTIC FLUID (12), AND BREAST MILK (4); THE 
cotinine-nicotine-I'-N-oxide ratios were analyzed in nonpregnant 

SMOKERS AS WELL AS IN PREGNANT SMOKERS AT DIFFERENT PERIODS DURING 
GESTATION, ALTHOUGH THERE WERE NO NONSMOKERS, MATERNAL SMOKING WAS 
DEFINED AS A SMOKING AMOUNT RANGING FROM "NIL" TO 40 CIGARETTES 
DAILY. 

Pregnant albino mice (16-20 days gestation) were intravenously 

INJECTED WITH NICOTINE, NICOTINE-l'-N-OXIDE, COTININE, OR 

cotinine-I'-N-oxide (two mice in each group), After 1 hr, the mice 

WERE KILLED AND THE FETUSES WERE REMOVED AND ANALYZED FOR THE PRESENCE 
OF ADMINISTERED COMPOUND OR ANY OF ITS METABOLITES, 
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Findings : Both diastereo-isomers of nicotine-I'-N-oxide were 
FOUND IN HIGHEST CONCENTRATIONS IN NEONATAL URINE SAMPLES, AND 
WERE ALSO PRESENT IN ALL OTHER FLUIDS TESTED, BUT IN TRACE AMOUNTS, 
COTININE WAS FOUND IN CORD BLOOD, MATERNAL VENOUS BLOOD, NEONATAL 
URINE, AMNIOTIC FLUID, AND BREAST MILK. NICOTINE WAS FOUND IN 
SIGNIFICANT AMOUNTS IN CORD BLOOD SAMPLES, AND IN TRACE AMOUNTS IN 
MATERNAL VENOUS BLOOD, AMNIOTIC FLUID, BREAST MILK, AND IN SOME 
SAMPLES OF NEONATAL URINE, MATERNAL COTININE-NICOTINE-l'-OXIDE 
RATIOS VARIED DURING THE GESTATION PERIOD, RESEMBLING THE RATIOS 
OF NONPREGNANT SMOKING WOMEN, ONLY AT 20-29 WK GESTATION, 

In MICE, FETUSES DEMONSTRATED THE PRESENCE OF NICOTINE, COTININE, 
NICOTINE-l'-N-OXIDE, AND COTININE-r-N-OXIDE AND THEIR METABOLITES, 

Nicotine was found in fetuses whose mothers had received nicotine- 
I'-N-oxide, 

Discussion : "Nicotine, nicotine-I'-N-oxide and cotinine have been 

DEMONSTRATED IN ALL MATERNAL AND FOETAL BODY FLUIDS EXAMINED AND 
MAY CONSTITUTE A THREAT TO THE HEALTH OF THE FOETUS AND NEONATE, 

The highly polar nature of nicotine-I'-N-oxide and the known ability 
OF HUMAN FOETAL LIVER TO N-OXIDISE BASIC TERTIARY AMINES,,,WOULD 
LEAD TO THE CONCLUSION THAT THIS N-QXIDE FOUND IN NEONATAL URINE 
WAS FORMED BY THE FOETUS FRON NICOTINE, HOWEVER, WHILST THIS 
MAY OCCUR, THE RESULTS FROM THE MOUSE EXPERIMENTS INDICATE THAT 

nicotine-I'-N-oxide can traverse the mouse placenta from the maternal 

CIRCULATION, AND THIS MAY OCCUR IN THE HUMAN SITUATION," 
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Perinatal study. Perinatal study A, Animal model study, Metabolic 
study. Metabolic study A, Biochemical study. Biochemical study A, 
Female data. Female data A, Hundred, Cigarette smoking. Maternal 
smoking, Amniotic fluid. Umbilical cord blood. Maternal blood. 
Cigarette smoke nicotine. Nicotine, metabolites ratio changes. 

Urinary nicotine. Nicotine oxide. Nicotine oxide A, Urinary 
cotinine. Tissue cotinine A, Maternal milk nicotine content. Venous 
blood. Milk transmission. Nicotine exposure A, Fetal nicotine 
absorption. Fetal nicotine absorption A, Blood cotinine 
content/ 

Albino mice. Animal model extrapolation. Gestation age. Pregnancy 
duration. Maternal smoking amount. Nicotine isomers, Cotinine N oxide, 
Cotinine metabolism A, Nicotine administration route A, Nicotine 
oxidation. Nicotine oxidation A, Nicotine metabolism A, Pregnancy 
outcome. Smoking fetotoxic effects, Nicotine fetotoxic effects. 
Reversible changes' A, Health hazards nicotine causation 1, 

Tertiary amine nitrogen oxidation. Placenta transfer. Placenta 
transfer A, Prenatal factors. Postnatal factors. Data comparability. 
Fetal heart rate increase. Fetal heart rate maternal smoking 
causation 1, Nicotine toxicity. Cigarette smoke odor. Blood 

NICOTINE SMOKING CAUSATION 1, INTRAUTERINE GROWTH RETARDATION, 

Prematurity risk factors. Birth weight decrease maternal smoking 
causation 1, Congenital malformations risk factors. Congenital 
MALFORMATIONS MATERNAL SMOKING CAUSATION 1, CENTRAL NERVOUS SYSTEM 

disorders. Fetal movements. Congenital heart disease. Abortion 

SMOKING CAUSATION 1, PERINATAL MORTALITY RISK FACTORS, PERINATAL 
MORTALITY MATERNAL SMOKING CAUSATION 1, STILLBIRTH RISK INCREASE, 

Hypoglycemia smoking causation 1, Nausea, Vomiting, 

Gestation age A, Pregnancy duration A, Birth weight A, Cigarette 
smoke toxicity. Stillbirth maternal smoking causation 1, Fetal 
breathing changes/ 

Intravenous administration A, Dimethylaniline, Fetal liver, 
Chlorpromazine, Chromatography, Spectrometry, Rats, Rabbits, 

Placenta chorionic villi. Cancer risk factors, Cancer smoking 
causation 1, Cardiovascular disease risk factors, 
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Cardiovascular disease smoking causation 1, Respiratory disease risk 
factors. Respiratory disease smoking causation 1, Ultraviolet 
radiation. Silica gel chromatography. Thin layer chromatography. 
Solvent extraction/ 

English language, London residence, UK residence. Grantor UK Cancer 
Res Campaign, Obstetrical patients. Infants, London UK 
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